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Exppandabto wtflboro screw 
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IS7> Awt#bo*comptetiont0oiPOf«mbtyco^ 

iflktrMMmUy (26) mounted avaftho body and covering to ppffbretJone (14), pnd e tool ectfrtg to aocpand the 
body end the fitter so that the fflter move* toward* the eurfeoe defining the weflbore. The mom**/ may also 
indtfoe a protpcttvo cover C32) tor tfca fm»f whkh to mrooypbla dovmnola. The pxpaftdable matortsl mey be 
oocTupjPtPd tnd then Ptpump p reundpd aha pa after expansion by the tool The pppatnMy may also comprise a 
fohs ftnj wrwtttCT between rhat^an^ 
pprfofPtpd batfy oomprlpp p ppgnM 

ppffBradoni may comprise up Id 40% of the total purism of theaa9mam.Thalftar mataflalmpy b«a 
i oeU structure ekfn to a tpongp material 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Berm A. Voil 

FIELD OF THE IK/VFNTtnM 

The^ofthbhver^retataetodown^ 
ered on coiled tubing where the tubing can siso be expanded eeainst the 
screen to push tt against the wefcora 

BACKGROUND OF THE INVgMp nff 

In typical completions in the past 
on rigid or cosed tubing Into a zone in the weQbore for production, prior to 
producing the zone, sand partidee were defivered outside the screen In a 
tedtnkiueloxwmasc^paciang. Screens have eJeo been used that come 
prepacked with a sand layer asani*emaiK«tothetraditk^graveipa^ 
technlaues or to be iised In conJiaxBro 
thescreen. The gravel packing procedunwesped 
bona left uncertainties as to whetherfteaand had been suffice 
uniformly in the annular space so as to provide an effective gravel pack. 
AddatonaJr/, the gravel packing procedure toe* vaJuatite time to accornpl* 
and required the use of surface equipment to handtofternatoriel for place- 
ment In the weftoore. Another diaadvantage of traditional gravel packing 
procedures is that an annular apace efouwl the screen had to be left so that 
the grave! could be placed there. The end result was the inside diameter 
within the screen was necessarfly emaJ to allow for the presence of the 
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annutar space. This constriction In size could ateo adversely affect the pro- 
duction of the formation to me surface. 

In using certain drflHng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the wellborn which 
5 cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation for producing a formation la to leave the wefi bore 
In its drilled state so as to create the least amount of diaturt^^ 
mafion which has just been drilecL Traditional techniques leaving an annular 
10 gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would aHow fluid to convey the gravel to also apply hydraulic forces on 
the tarnation as wefl as incon^ 
used to convey the gravel 

is 

SUMMARY OF THE INVBfnON 

One of the objects of the present Invention is to allow a wefl to be 
produced through a screen without need for a gravel pack. This objective 
is acoompBshed by the placement of an expandable screen that can move 

20 radially outwardly when ptaced at the desired location against the weUbore 
and be porous enough wRh sufficient open area to aflow production from the 
formation. Another objective is to be able to easfly place the screen in the 
desired location. This objective is met in one way by using coSed tubing 
which can be preperfocated lor a support for the screen. Another objective Is 

25 to petted the screen Orin^ 

2 
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aprov.dJngadteposabteorremovabte 

eftar proper kxaiton of the screenhtbev^. These another objectives 
andthemanr^lnv^theapperatusandrne^ 

ti^areformer described below In the description of the pref^en*odk 

ment 



prcfcT description QPT^E praia^ 

Figure 1 is esecftmai view <rf« deviated i.wBbom 
tus expanded against me woHbore. 

Figure 2 la the section view along fines 2-2 of Figure 1. 

Rgure3istheeecfionviewtfFfeure2 shown before expansion of 1he 
inner tube against the filtering material. 

figures asegment which can be rolled lor«ltudlriaay« spirally Into 
flextole tubing which gives underlying euppert to tne filter e™edte, 

DETAILED DESCRIPTION OP T^r p peFERRPn Pupopman- 

Theprefeaederntxxfimerttelust^ A 
coted tubing reeliocanteaaooitoo^ 
of vriih^ is prefers made frcfflapar^ 

As seen in Figure 4. segment 12 hat a pturaBty of pennons 14 which can 

bean^hanyc^eliherra^wtofepeate The segment 

12canbept«KrHKfforflieholes14orlier«l« 

oo^knowntechniqueaKllnajvonler. The desirable goal Is to have ap- 

P^oxImateVaSOor^Dcnx^openareawh^ 

a tubular shape. The segment 12 can be loBed longftioTna^ 



9 
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16 and 18 are brought together to make a tongftudlnat seam which te wekied 
or otherwise dosed up. Aftematively, the segment 12 can be spfraHy wound 
so thai edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of eegment 12. 
TWs should be compared to rofflng the segment 12 into a tube where te width 
determines (he diameter of the tube that Is formed when edges 16 and 19 are 
aligned and joined in a technique we3 known in the art 

The openings or holes 14 can be put on fiwlubing rnade from segment 
12 for only a portion of the coded tubing string 20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
flexible tubing 20 can bo quickly run Into the weKbore 22 to place the perfo- 
rated segment or segments at the desired locations. 

Figure 2 shows h section the tube 20 made from the segment or seg- 
menta 12 along with openings 14. Wrapped wound the openings 14 is an 
opened grid structure which can be made from metalBc or composite or oiher 
ncnmetalttc materials. The purpose of the grid 26 1s to provide a support off 
of tube 20 for tiie open ceil fitter media 28. In the {deferred embodiment, the 
media 28 is made of Vfton and Is an open cell structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the tiUering material 28 is that it Is flexible. Thus, when 
the string 20 Is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it through a die, the filter materia! 28 
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can(h€nb9app6^owrtasshowninRQirt3. Thereafter, when the mate- 
rial 28 is property positioned htheweflbore, a known expansion tool Ous- 
tmtedschornaticaB/asSOln Figure 1 can be Inserted to tieetrfcg 20 to telre 
the Initial shape shown in Figure 3 and expand the string 20 under the «ter 
rnate4ial28toaroimd8dsriapee»showninFH|ure2. As a result, the filter 
matertal which Is flextfe expands wtti tneurrienylny tubular 20 as the i*^ 
oftubular 20 changes from that of figure 3 to thai of Figure 2. 

Acover matertal 32 can overlay the filter material 28 for tunning In, so 
as to protect the filter material 28 from gauges or cute dura* run-in. The 
matertal can be a thin sheet which amps tipon the slightest expansion of the 
corrugated tubular 2a tt can to a etoston*x1c materiality^ 
slightest expansion of the imderiying combated tubular 20 as 
3. Othermaterfatefortheawerttcante 

the spirit of the invention or. in apartcularaixpncalfon.fJwcoverftserf canbe 
eflrrinated. A material wWchdissofvwofbtlie^^ 
also be employed as a cover 32 such that It wH no longer be in the way when 
it is desired to put the wen In production. 

S<gni5cant expansions vorumetricaBy can be obtained tn changing the 
stepec^trwtiitxiaj20fromiheoom<ga^ 

pie In Figure 3 to the rounded shape as shown bi Figure & Whfle a parocular 
four-lobe airangement of the corrugated shape is stown m Rgure 3. other 
Infflal shapes are within the purview of the invention. The significant thing is 
that the undertying support etroctore which oomprises the co 
of the string 20, as shown in Figure 3, Is capabte of votunietricaDy expanding 
so as to bring the filter material 28 into contact wffo me wetocro as ctfBed. 

s 
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The inftfal corrugated shape also permits insertion to snvtfk* wellborn*. The 
initial shape does not have to be corrugated. It can be round and be ex- 
panded downhole. 

TWs technique is particularly advantageous in under-balanced dnHtog 
where circulating mud is not used. In these situations, partcutarty where 
sr^isencourrtereatteadvar^ 

use of the apparatus and method as described The total shape of the 
wellbore is retained by the assembly when the etrtog 20 to expanded urtfer 
the fiter material 28 so as to push the liter matertaJ28upagatosttheweflbore 
34. tosocelng.ttofonnaiwncanbeafk^^ 

rial 2B without the presence of an annular space around the outside of the 
fter material Trie traditional gravel packing Is efirrtriated and the ttow area 
within tho tubular 20 after ft has been expanded to a rounded shape is lander 
than It otherwise would have been using a traditional grave! pack which 
requires the annular space tor the gravel riecessBaft^ a smafkrhskJe diam- 
eter inside the screen. 

It should be rwtad that it is wittito the purview 
duce a formation through the use of a cofted tubing string such as 20 which 
ra perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction wtth traditional gravel pack tech- 
nlques to produce a formaBon. In the preferred embodiment the open cell 
f3t8frnaterlal28prefBrabrymadeof 

euch as Won is overlaid on the corrugated tubular 20 as shewn to Rgw a 
The stretehable quaGSes of the filter matertai 20 b8ow Its use tn conjunction 
with an InttialV corrugated tube 20 as show 
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Ma^^MU^t^ T7»op«nfn(i3 in material za do 

proper depth. 

It b ateo wlittn tte pim^ of lh» itive^ 
^""^fcanoetrir*.^ 

can be expand in anfotteJ rounded «ate to push rr*eito 28 
agamst the weflbore. 

^^*«<^nr^ for trwffter materia 
«no abas and holds the formation in ft. natural state when fo the expanded 
PoeffloaaashownlnRsuBi Upon axpar^ the tube material 20 wfih the 
fflter material 28 around it act as a P«foraled oaalrtg for me puniosas of 
production from the formation. 

Tha retofordng grid 28 can be a foyer ttat cveiteys the tube 20 as 
^hFfcureaorftcanteaSruct^ 
28. ThereWoroem8rt26cariben«rt 
abairtfeoeneraflyancpenw*^ 
Ployedwarioutdepartln^ 

"te^wfthlntr* purview of tte 
cross section for the tube 20 under the filer materia] 28 and mechantcafly 
expand the comWr^a^tr* weflbore However, tha preferred em- 
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botfnK^wvotestheusecfa 

greater volumetric expansions can occur underneath the fitter materia* 28 to 
better position K against the weflbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
s openings provide a better stntctural integrity d the tube ate 

initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 30,000 to 80,000 psi can be obttned. 

it teato w»* the scope erf the 
ston force on the oonugated tubeJSOto get it into the rounded poslfion shown 
10 in Figure 2 such that the filter 28 engages the wel&ore wfth a residual force 
and, in certain conditions, pushes back the formation materials defining fte 
wellborn to enlarge ft. 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the later material 28 to a 
is rounded shape, These can include devtoes which employ a wedge which te 
pushed or puBed through the tubular or any other <»Mng device which en^ 
the use of rotters which can be actuated radteBy outwardly to initiate the 
expansion of the oonugated tutndar as the driver advances. 

i nose stotec w\ me an wn appreciate me aovaniages or me apparatus 
20 and method as described above. In (ataralcomptetkm there is some uncer- 
tainly as to the dlstrfcutlon of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
bnftaKon on production from the zone in the weBboro. in certain applications 
involving unconsolidated shale formations, dtfilng Wfth mud can create an 
25 impervious cake on the weflbore waBs which wffl be detrimental to future 

8 

O 
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25 



20 



Accordingly, 

co^ tubing w^ttoappam^andn^asdese^ 
thopK^po^^^^^ Accent. anop^ceniDtering 

"«"^oo8edtubmg,n^ 

^^cc^toar^ The open eel inter material 

ton^flowduetomeemaBpn^^e^ 

ejection. The opening sfee to the flRer material 28 is prcolctable and the 

assert can be protected ft^de^to^ 

stmoture efimlnated prior to or ^ expand of the flter met^ 28 
wfththeunderfy^tubeaobetowa. While varleue types of mechanical 
«p**or«crftheur*ei^ 

state have been described. ^Imm^^j^^^^^^ 
<^tow»>ore^ 

Pipe havingabrge open area. hlneenfcref20tD40peroenta re alsolnthe 
puMewcf the invention. J^r^^^^^^,^^^ 
andthe^maten^orw^ 

tnet^n^M^gh^eop^^^^^ ^ 
shown fn Figure 2. 

Thefcregoir^alsclosureaiidc^ 
and axpfanatov thereof, and various cher^inthetee.i^eiKlmateri. 
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afs, as weU as in the details of the illustrated construction, may be 
without departing from the spirit of the Invention. 
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CLAIMS 

1. Aweflborecomptetkwtod 

a perforated body mads of an expandable material; 
a fitter assembly mounted over eato perforated body so as to 
wver the perforafions in said body; 

a fool acting on said body to expand ft and said titer mounted 
a/ourrtltoa^Eaafitertom™ 

2. TTio assembly of ctaJrn 1, further oomprfslng: 

a protective cover for said filter assernbfy vwildi to removable 

downnote. 



3. The assembly of dabn 1, wherein: 

said expandable material to corrugated to fedlitete Insertion into 
the wsHbore, whereupon said tool -Qteiida said eomig^s to niove saJd 
filter toward the surfaoe defining the weflbore. 

4. The assemtty of cfebn 3, wherein: 

said body assumes a rounded shape after expansion by said toot. 

s. Tne assembly of dalml. further con^ 

i reinforcement between said body and said fitter assembly to 
support said fitter assembly in the area of eaWI>o<iyi>erf6raiiori8. 



u 
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1 6. The assembly of claim 1 , wherein: 

2 said perforated body comprises a segment of a coded tubing 

3 string. 

1 7. The assembly of dalm 6, wherein: 

2 said segment has an open area in the range of up to about 40%. 

1 B. The assembly of claim 6 T wherein: 

2 said segment is flexible. 

1 9. The assembly of claim 6. wherein: 

2 said segment is made from a flat member which is roBed Into a 
'-^J 3 tube with a sealed longitudinal joint 

1 10. The assembly of claim 6, wherein: 

2 sakl segment b made from a flat member and rotted spfraRy to 

3 a desired diameter having its spired seam sealed. 

1 11. The assembly of data 3, wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

1 12, The assembly of claim 1 1. farther oomprtsfeig: 

2 a reinforcement between said body and said ffiter assembly to 

3 support said fBter assembly in the area of said body pecfbrafions. 



12 
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1 

2 
3 



13. 

downhote. 



The assembly of dafan 12, further comprising: 

a protective cover for said filter assembly which is removable 



1 14. A method of wel completion, comprisino: 

2 wnnhginafaa^arbodywRhperfbrattoro assembly 

3 mouiTted over the peiforafions on the body; 

4 expancfingthetutJuiarbooyoowTinote. 

1 15. The method of dalm 14. further comprising: 

2 provkfingapnitecnvecoverirgcvero^ 

3 removing the protecfive covering downhola. 

1 16. The method cfdaJm 14, fu rt her oomprising: 

2 corrugating said tubular body; 

3 altering saJdamigaling into am 

4 expanding. 

1 17. The method of data 14. further comprising: 

2 engaging the weOborewtm the fitter assembty due to saldex- 

3 panoTng; 

4 using a segment of ooBed tubing as saJd tubuterbody. 
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18. The method of claim 14, farther comprising: 

providing a support between said tubular body and said fitter 

assembly. 

19. The method of ctalm 14, further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of claim 17. further comprising: 
corrugating said tubular body; 

altering said comjgaling Into a rounded shape by vtrtue of said 

expanding. 



14 
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21. A wellbore conviction assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp e nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 
25 , wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least: part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery, dovnhole . 

5 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

10 32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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